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1. Both models of circadian disruption will 
impair attention and response inhibition
compared to the control condition.
The suprachiasmatic nucleus (SCN) is the master 
clock in the brain that governs the body’s 24-hour 
rhythms via the acetylcholine (ACh) signalling. 
Circadian rhythm controls both behaviour and 
physiology.  These rhythms can be disrupted can 
happen by working beyond regular hours (Shift 
work model) or by untimely exposure to lights 
(Light at night, LAN). These disruptions can 
advance or delay the endogenous circadian clock 
by causing changes at the molecular level1,2.
Our study investigated the effect of 2 models 
of circadian disruption on response inhibition 
(RI), which has previously been unaddressed, and 
attention using a 5-choice serial reaction time 
behavior task (5-CSRTT).  While attention and 
circadian rhythms are modulated by ACh, RI is 
governed by dopamine (DA) via binding to 
dopamine-1 and -2 receptors (D1Rs and D2Rs). In 
the prefrontal cortex (PFC), a brain region critical 
for both attention and impulsivity, ACh release 
stimulates DA neurons to release DA via binding of 
nicotinic subtypes of ACh receptors (nAChRs) by 
ACh3. 
This forms the basis of our study where we 
hypothesize that interactions between ACh and 
DA modulate impulsivity resulting from 
circadian disruption.
Light condition had a significant effect on accuracy in 
both models of circadian disruption. Our study shows 
that the two models of circadian disruption strongly 
impaired attention compared to the control at all cue 
delays (only 7 s shown).
Attention Was Not Altered by Drug Treatment
We saw an effect of treatment condition consistent with 
previous results where control group had better 
attention than both LAN and light phase groups. 
However, there was no effect of drugs in any of the 
three groups with respect to attention (only 7 s shown).
Pharmacological Challenges with Cholinergic 
Agonist and Dopaminergic Antagonists
We compared the effects of Nicotine, a cholinergic agonist, 
and Eticlopride, a D2R antagonist, under the three light 
conditions for their effects on attention and impulsive 
behavior (N= 12M/12F per treatment group)
•Latin-square design was used.
• A twice-weekly drug-administration 
paradigm was used.
Drug Mechanism
Pretreatment
Time
Dose 
(mg/kg)
Nicotine nAChR Agonist 20 min IP 0.5
Eticlopride
D2R 
Antagonist
20 min IP 0.03
Combination Dose (mg/kg)
Nicotine + Eticlopride 0.5 + 0.03
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Circadian Disruption Decreased Response Inhibition
Light condition had a significant effect on premature 
responding in both models of circadian disruption. 
Response inhibition was  impaired (i.e., impulsive 
behavior increased) compared to control at both cue 
delays (only 7 s shown).
Circadian Disruption Caused a Differential 
Response to Drugs
In the shift work and LAN models, nicotine significantly 
increased premature responding, while the effect of 
nicotine was not significant in controls. Also, eticlopride 
significantly attenuated the effect of nicotine in both 
circadian disruption groups compared to controls. This 
was seen at both cue delays (only 7 s shown).
In both models, circadian disruption had a significant effect on attention and response inhibition 
compared to the control group of rats.  This indicates that different forms of circadian disruption 
can have similar detrimental effects on cognition. Drug treatment did not affect attention, but 
response inhibition was sensitive to the drugs. The response to nicotine demonstrates that nAChRs 
are more sensitive to stimulation under conditions of circadian disruption. The response to 
eticlopride demonstrates that D2Rs are involved in mediating the effects of nAChR stimulation on 
response inhibition. Our findings confirms that there is a relationship between ACh and DA in 
response inhibition, but not necessarily with attention, and that this relationship is more sensitive 
to being altered under conditions of circadian disruption.
2. Both models of circadian disruption will 
show differential responses to ACh and 
dopamine-related drugs compared to controls.
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